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>@UHVSRQGVWRWKLVE\SODFLQJJUHDWHUHPSKDVLVRQWKHHQYLURQPHQWDOLPSDFWRIPDWHULDOVGXULQJFRQVWUXFWLRQDQG
WKURXJKRXW WKH OLIHF\FOH RI WKH EXLOGLQJ DQG LQFOXGHV D FUHGLW GHVLJQHG WR HQFRXUDJH DGRSWLRQ RI HQYLURQPHQWDO
SURGXFWGHFODUDWLRQV(3'VZKLFKKDVWKXVIDUEHHQVXFFHVVIXOLQLQFUHDVLQJJOREDOXVH>@
7KLVSDSHUSUHVHQWVDFDVHVWXG\VKRZFDVLQJWKHEHQHILWVDQGFKDOOHQJHVRIXVLQJPDWHULDOVZLWK(3'VIURPWKH
YLHZSRLQWV RI WKUHH VWDNHKROGHUV RQ D &DQDGLDQ /((' Y SURMHFW WKH 2ZQHU&OLHQW &DQDGD *UHHQ %XLOGLQJ
&RXQFLO&D*%& WKH'HVLJQHU ',$/2* DQG WKH&RQWUDFWRU /HGFRU7KH VWXG\ LQFOXGHV WKHPRWLYDWLRQV IRU
XVLQJ (3'V SRWHQWLDO FRQFHUQVZLWK WKHPHWKRGRORJ\ DQG FUHDWLRQ RI (3'V DQG WKH UHOLDQFH RQ WKH LQIRUPDWLRQ
ZLWKLQ(3'VDQGHYDOXDWHVWKHDSSURSULDWHQHVVRIWKLVUHOLDQFHLQGHVLJQDQGFRQVWUXFWLRQ

1RPHQFODWXUH
&D*%& &DQDGD*UHHQ%XLOGLQJ&RXQFLO
(3' (QYLURQPHQWDOSURGXFWGHFODUDWLRQ
,'3 ,QWHJUDWHG'HVLJQ3URFHVV
,'& ,QWHULRU'HVLJQ&RQVWUXFWLRQ/(('UDWLQJV\VWHPW\SH
,62 ,QWHUQDWLRQDO2UJDQL]DWLRQIRU6WDQGDUGL]DWLRQ
/&$ /LIHF\FOHDQDO\VLV
/((' /HDGHUVKLSLQ(QHUJ\DQG(QYLURQPHQWDO'HVLJQ
3&5 3URGXFWFDWHJRU\UXOHV
&RQWH[W
2.1. Definition of EPDs 
7KHUHDUHWKUHHW\SHVRIHQYLURQPHQWDOSURGXFWODEHOVFDWHJRU\ODEHOV7\SH,>@VHOIGHFODUHGHQYLURQPHQWDO
FODLPV7\SH,,>@DQGHQYLURQPHQWDOSURGXFWGHFODUDWLRQV7\SH,,,>@7KHODWWHUDUHGRFXPHQWVZKLFKSURYLGH
TXDQWLILHGHQYLURQPHQWDO LQIRUPDWLRQDQGDUH LQGHSHQGHQWO\YHULILHGRYHU WKHOLIHF\FOHRIDVSHFLILFSURGXFW7KH
LPSDFWFDWHJRULHVDQGWKHLUYDOXHVVWDWHGRQ(3'VDUHGHWHUPLQHGWKURXJKDSURFHVVRIOLIHF\FOHDQDO\VLV/&$D
PHWKRGRORJ\ WR GHWHUPLQH WKH HQYLURQPHQWDO LPSDFW RI SURFHVVHV DQG LQJUHGLHQWV WKURXJK WKH FUDGOHWRJUDYH
SURGXFWOLIHF\FOH>@,QRUGHUWRHQDEOHFRPSDULVRQEHWZHHQSURGXFWV(3'VPXVWDGKHUHWRSURGXFWFDWHJRU\UXOHV
3&5V ZKLFK GHILQH WKH FULWHULD IRU D VSHFLILF SURGXFW FDWHJRU\ DQG HVWDEOLVK WKH UHTXLUHPHQWV WKDW PXVW EH
DFKLHYHGZKHQFUHDWLQJDQ(3'IRUDSURGXFW >@ LQFOXGLQJFULWHULD WREHXVHG LQ WKH/&$RIDQ\SURGXFW LQ WKH
FDWHJRU\+RZHYHU3&5VPD\EHGHYHORSHGE\DQ\RQHZKRFDOOVWKHPVHOYHVDSURJUDPRSHUDWRUZLWKQROLPLWRQ
ZKRPD\GRVR>@FDXVLQJVLJQLILFDQWYDULDWLRQEHWZHHQWKHVHUXOHV,GHDOO\(3'VHQDEOHIDLUFRPSDULVRQEHWZHHQ
VLPLODUSURGXFWVDGKHULQJWRFRPSDUDEOH3&5VDQGVXPPDUL]HWKLUGSDUW\YHULILHG/&$UHVXOWV
2.2. Historical Drivers for EPD use in construction 
,QFUHDVHGDZDUHQHVVDQGFRQFHUQDERXWHQYLURQPHQWDO LPSDFWV WKH LQFUHDVLQJ LPSRUWDQFHRIHPERGLHGHQHUJ\
DQGWKHLQFUHDVHGDZDUHQHVVRIWKHLPSRUWDQFHRIHYDOXDWLQJSURGXFWLPSDFWVRYHUWKHLUOLIHF\FOHKDYHUHVXOWHGIURP
LQFUHDVHGLQIOXHQFHRIVXVWDLQDELOLW\DQGUDWLQJV\VWHPVVXFKDV/(('LQWKHEXLOWHQYLURQPHQW7KHXVHRI/&$
GDWD LQHQYLURQPHQWDO ODEHOOLQJVFKHPHVKDVEHHQ LQXVHVLQFH WKHHDUO\V>@7KHILUVW UHJLVWHUHG(3'ZDV
SXEOLVKHGIRUZDWHUWDSVDQGHOHFWULFDODSSOLDQFHVWKURXJKWKH,QWHUQDWLRQDO(3'6\VWHPLQ6ZHGHQLQ,Q
WKH,QVWLWXWHIRU(QYLURQPHQWDO5HVHDUFKDQG(GXFDWLRQIRXQGHGEarthsureLQWKH8QLWHG6WDWHVEHFRPLQJWKHILUVW
(3'SURJUDPLQ1RUWK$PHULFD$VPRUH(3'SURJUDPVZHUHHVWDEOLVKHGDQHHGDURVHIRUKDUPRQL]DWLRQEHWZHHQ
WKHVH GLIIHULQJ VFKHPHV OHDGLQJ WR WKH FUHDWLRQ RI ,62 VWDQGDUGV IRU (3'V ZKLFK LQFOXGHG ,62  ±
(QYLURQPHQWDO ODEHOV DQG GHFODUDWLRQV >@ FUHDWHG E\ D 7HFKQLFDO &RPPLWWHH IRU WKH (XURSHDQ &RPPLWWHH IRU
6WDQGDUGL]DWLRQ>@ZKRSXEOLVKHG(1LQDVD³FRUH3&5´WRHVWDEOLVKDKLJKHUOHYHORIKDUPRQL]DWLRQ
LQWKH(XURSHDQEXLOGLQJDQGFRQVWUXFWLRQSURGXFWPDUNHW(1LVDVXLWHRIVWDQGDUGVIRUWKHVXVWDLQDELOLW\RI
FRQVWUXFWLRQZRUNVSDUWRIZKLFKLQFOXGHVWKHSURFHVVHVRIGHYHORSLQJ(3'V>@
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/(('YWKHVHFRQFHUQVDUHDGGUHVVHGE\FUHDWLQJLQFHQWLYHVIRUWKHXVHRI(3'VLQJUHHQEXLOGLQJV,QWKHFUHGLW
WKHUHDUHWZRSRLQWVDYDLODEOH2QHSRLQW³2SWLRQ´UHTXLUHVWKHXVHRIRUPRUHGLIIHUHQWSURGXFWVIURPRU
PRUHGLIIHUHQWPDQXIDFWXUHUVZKLFKKDYH(3'VZKLOHDVHFRQGSRLQWLVDYDLODEOHIRUWKHXVHRISURGXFWVZKLFKIDOO
EHORZLQGXVWU\DYHUDJHLQ WKUHHRIVL[ LPSDFWFDWHJRULHVJOREDOZDUPLQJSRWHQWLDOR]RQHGHSOHWLRQDFLGLILFDWLRQ
HXWURSKLFDWLRQ R]RQH IRUPDWLRQ DQG QRQUHQHZDEOH HQHUJ\ GHSOHWLRQ >@ 7KH FUHGLW¶V LQWHQW LV WR WUDQVIRUP WKH
PDUNHW DQGSXVKPDQXIDFWXUHUV WR FUHDWH(3'V IRUSURGXFWV WR EHXVHGRQ/(('SURMHFWV DQG ³VXSSRUWLQJ D
WUDQVLWLRQ IURP D VLQJOHDWWULEXWH DSSURDFK WR RQH WKDW UHOLHV RQ PRUH FRPSUHKHQVLYH UHSRUWLQJ DQG UHZDUGV
PDQXIDFWXUHUVZKRVHSURGXFWVDUHOHVVKDUPIXOWRWKHHQYLURQPHQW´>@(3'VFDQDOVREHXVHGDVDWRROGXULQJWKH
GHVLJQSURFHVVWRDOORZIRUFRPSDULVRQVEHWZHHQSURGXFWVRIWKHVDPHSURGXFWFDWHJRU\>@
2.3. Hindrances for EPD adoption 
*LYHQ WKH ODFN RI UHVWULFWLRQV RQ ZKR LV SHUPLWWHG WR GHYHORS 3&5V WKH QXPEHU RI RYHUODSSLQJ 3&5V KDV
LQFUHDVHGUHVXOWLQJLQLQFRQVLVWHQFLHVEHWZHHQYHU\VLPLODUSURGXFWVXVLQJGLVVLPLODU3&5VIRUWKHLU(3'VVXFKDV
GLIIHUHQFHVLQ/&$PHWKRGRORJ\RUUHSRUWLQJ>@7KHH[WHQWDQGYDOLGLW\RIFRPSDULVRQEHWZHHQVXFKSURGXFWVDUH
OLPLWHG WR WKH H[WHQW WKDW WKH 3&5 SDUDPHWHUV DUH FRPSDUDEOH 7KH VROXWLRQ KDUPRQL]DWLRQ UHTXLUHV WKH
GHYHORSPHQWRI(1PXWXDOUHFRJQLWLRQRI3&5V>@DQGRUDOLJQPHQWRI3&5VE\SURJUDPRSHUDWRUV>@
8VHRIJHQHULF UDWKHU WKDQVSHFLILFGDWDFDQKDYHXQIDYRUDEOHHIIHFWVRQ WKH(3'GRFXPHQW >@DVFDQSRRUGDWD
TXDOLW\ >@ ,62  VWDWHV WKDW VRPH GDWD TXDOLW\ UHTXLUHPHQWV VKRXOG EH ³HTXLYDOHQW´ EXW QRW QHFHVVDULO\
LGHQWLFDO6LQFH µHTXLYDOHQF\¶ LVQRWGHILQHGZLWKLQ WKH VWDQGDUGJHQHULFGDWD FRXOG DFW LQSODFHRI VSHFLILFGDWD
HYHQLIQRWUHFRPPHQGHG>@7KHXVHRIJHQHULFGDWDVHWVKDVEHHQIRXQGWROHDGWRXSWRYDULDWLRQLQUHVXOWV
DFURVVHQYLURQPHQWDO LPSDFWFDWHJRULHVFRPSDUHGZLWK(3'VGHYHORSHGZLWKVSHFLILFGDWDVHWVZLWK WKLVYDULDWLRQ
GLUHFWO\ SURSRUWLRQDO WR WKH GLVWLQFWLYHQHVV RI WKH SURFHVV RU PDWHULDO >@ )LQDQFLDO FRQVWUDLQWV LPSRVH DQRWKHU
EDUULHUSDUWLFXODUO\ IRU VPDOOHUPDQXIDFWXUHUV=DFNULVVRQ >@ DQG)HW	6NDDU >@ LGHQWLILHG WKH ODFNRI(3'V
IURP VPDOO DQG PHGLXP VL]HG PDQXIDFWXUHUV DQG GHYHORSHG WRROV IRU WKH FUHDWLRQ RI (3'V IRU FRPSDQLHV DQG
PDQXIDFWXUHUVZKRODFNWKHH[SHUWLVHILQDQFHVDQGSHUVRQQHOWRFUHDWH(3'VIRUWKHLUSURGXFWV)LQDOO\WKHUHLVDQ
XQGHUUHSUHVHQWDWLRQRI3&5VRI1RUWK$PHULFDQRULJLQJLYHQWKHVL]HRIWKHFRQVWUXFWLRQLQGXVWU\RI3&5V
DQG RI JOREDO FRQVWUXFWLRQ VSHQGLQJZKHQ FRPSDUHGZLWK(XURSH RI 3&5V DQG RI FRQVWUXFWLRQ
VSHQGLQJ >@7KH UHVXOWLQJSURSRUWLRQDO ODFNRISURGXFWVZLWK(3'VDYDLODEOH LQ1RUWK$PHULFD FDQPDNH LW
PRUH FKDOOHQJLQJ IRUSURMHFW WHDPV LQWHUHVWHG LQ WKLV LQIRUPDWLRQ DW WKLV WLPHZKLOH WKHYROXPHRISURGXFWVZLWK
(3'VLQ1RUWK$PHULFDLVLQWKHSURFHVVRIFDWFKLQJXSWRWKHPRUHPDWXUH(XURSHDQPDUNHW
&DVH6WXG\0HWKRGRORJ\
$FDVHVWXG\ZDVXQGHUWDNHQWRLQYHVWLJDWHKRZWKHVHGHFODUDWLRQVDUHXVHGWKURXJKWKHGHVLJQDQGFRQVWUXFWLRQ
SURFHVV7KH&D*%&RIILFHUHORFDWLRQWRWKHQHZO\FRQVWUXFWHG0137RZHULQGRZQWRZQ9DQFRXYHULVVODWHGWREH
WKH ILUVW/(('Y ,QWHULRU'HVLJQDQG&RQVWUXFWLRQ ,'&*ROGSURMHFW LQ&DQDGDZLWK3ODWLQXPDVD VWUHWFK
WDUJHW $W WKH WLPH RI ZULWLQJ WKH FHUWLILFDWLRQ SURFHVV LV VWLOO RQJRLQJ 7KH SURMHFW REWDLQHG RFFXSDQF\ RQ
6HSWHPEHUWK/RFDWHGRQWKHVRXWKVLGHRIWKHWRZHURQWKHILIWKIORRUWKHSURMHFWKDVDWRWDODUHDRIIW
P$VWKLVVSDFHLVDFWLQJDVWKHRIILFHIRUWKH&D*%&LWLVLQWHQGHGWRVHUYHDVDVKRZFDVHIRURWKHU/(('
SURMHFWV LQ &DQDGD &D*%& PHPEHUV YLVLWRUV DQG RWKHUV ZKR DUH LQWHUHVWHG LQ VXVWDLQDELOLW\ LQ WKH EXLOW
HQYLURQPHQW 7KH EXLOGLQJ DFKLHYHG WKLV E\ FRQVLGHULQJ WUDQVSDUHQF\ LQ WKH RIILFH DQG IOH[LELOLW\ LQ VWDWLF DQG
G\QDPLF H[KLELW DUHDV.H\ JRDOV RI WKLV ,'& SURMHFW LQYROYHG VWUHQJWKHQLQJ WKH OLQNZLWK WKH &D*%&2WWDZD
RIILFHSURYLGLQJDVSDFHIRUPHHWLQJDQGFROODERUDWLRQZKLFK&D*%&VWDIIFRXOGEHSURXGRIVKRZFDVLQJ/(('
VWUDWHJLHV LQ D SURIHVVLRQDO VHWWLQJ SURYLGLQJ D KHDOWK\ VSDFH ZKLFK SURPRWHV WKH ZHOOEHLQJ RI WKH VWDII DQG
VKRZLQJUHJLRQDOQDWXUHWKURXJKPDWHULDOLW\)LJXUHEHORZVKRZVDQD[RQRPHWULFGUDZLQJRIWKHWRWDOSURMHFWDUHD
UHQGHUHGZLWKWKHPDWHULDOVXVHGLQWKHRIILFH
7KLVUHQRYDWLRQZDVVHOHFWHGIRUWKLVFDVHVWXG\DVLWLVVHWWREHWKHILUVW&DQDGLDQSURMHFWWRDFKLHYHWKH%XLOGLQJ
'LVFORVXUH DQG 2SWLPL]DWLRQ FUHGLW IRFXVHG RQ (3'V DQG WKH WKUHH NH\ SURMHFW SDUWLFLSDQWV ± WKH 2ZQHU&OLHQW
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&D*%& WKH 'HVLJQHU ',$/2* DQG WKH &RQWUDFWRU /HGFRU ± DJUHHG WR SDUWLFLSDWH LQ VHPLVWUXFWXUHG
LQWHUYLHZV2QHHPSOR\HHIURP&D*%&WZRHPSOR\HHVIURP',$/2*DQGWZRHPSOR\HHVIURP/HGFRUHDFKRI
ZKRPZHUH VLJQLILFDQWO\ LQYROYHGZLWK WKH SURMHFWZHUH UHFUXLWHG WR FRPSOHWH WKH LQWHUYLHZV)RU FRQILGHQWLDOLW\
UHDVRQVWKHLUQDPHVDQGVSHFLILFMREWLWOHVKDYHEHHQRPLWWHGIURPWKLVSDSHU
7KHVHLQWHUYLHZVIRFXVHGRQNH\WRSLFVUHODWHGWRWKHXVHRI(3'VLQDFRQVWUXFWLRQSURMHFWLQFOXGLQJH[SHULHQFH
ZLWK(3'V DQGPDWHULDO VRXUFLQJ EHIRUH WKH&D*%&1DWLRQDO2IILFH SURMHFW GULYLQJ IRUFHV EHKLQG SXUVXLQJ WKH
/(('FUHGLWWKHLPSDFWVRI(3'VRQWKHSURMHFWEHQHILWVRIXVLQJ(3'VRQWKHSURMHFWGUDZEDFNVRIXVLQJ(3'V
RQWKHSURMHFWFRQFHUQVZLWKFHUWDLQDVSHFWVRI(3'VDQGZLOOLQJQHVVWRZRUNZLWK(3'VLQWKHIXWXUH


)LJ$[RQRPHWULFGUDZLQJRIWKH&D*%&1DWLRQDO2IILFHWRSURYLGHYLVXDOFRQWH[WIRUWKHVFRSHRIWKHUHQRYDWLRQ>@
5HVSRQVHVZHUHVXPPDUL]HGDQGFRPSDUHGE\FUHDWLQJDPDWUL[WRDOLJQLQWHUYLHZUHVSRQVHVE\RUJDQL]DWLRQDQG
WRSLF7KHVHUHVSRQVHVDUHSUHVHQWHGDQGHYDOXDWHGLQWKHIROORZLQJVHFWLRQV
&DVH6WXG\5HVXOWV
4.1. Experience with EPDs 
$OO LQWHUYLHZHHVQRWHG WKH\ZHUHIDPLOLDUZLWK(3'VEXWKDGQRH[SHULHQFHZRUNLQJZLWK WKHPRQDSUHYLRXV
SURMHFW',$/2* LQGLFDWHGPDWHULDO VRXUFLQJZDV D GD\WRGD\ WDVN EXW(3'V GLG QRW HQWHU WKH FRQYHUVDWLRQRI
PDWHULDOVRXUFLQJDQGVHOHFWLRQXQWLOWKH&D*%&1DWLRQDO2IILFHSURMHFW
4.2. Driving forces behind LEED credit 
7KH &D*%& ZDQWHG WKH GHVLJQHU WR XQGHUVWDQG DQG PLQLPL]H WKH HQYLURQPHQWDO LPSDFW RI WKHLU PDWHULDO
VHOHFWLRQVDQGLGHQWLILHG(3'VDVWKHSUHIHUUHGWRROWRGRVR,QDQ,'&SURMHFWVXFKDVWKLVRQHWKHUHLVPLQLPDO
DELOLW\ WR GHFUHDVH HQYLURQPHQWDO LPSDFW RI WKH VWUXFWXUH RU HQYHORSH VR WKH WHQDQW PXVW IRFXV RQ UHGXFLQJ
HQYLURQPHQWDOLPSDFWLQWKHLQWHULRUILQLVKHVDQGIXUQLVKLQJVXVHGRQWKHSURMHFW
7KH2ZQHUKDGWKUHHDGGLWLRQDOREMHFWLYHVIRUSXUVXLQJWKLVFUHGLWDLPHGDWGHPRQVWUDWLQJWKHLPSOHPHQWDWLRQRI
(3'VRQDQH[HPSODUSURMHFWWRWKHJUHHQEXLOGLQJFRPPXQLW\)LUVWWKH\ZLVKHGWRUHZDUGPDQXIDFWXUHUVZKRKDG
EHHQ SLRQHHUV LQ FUHDWLQJ(3'V IRU EXLOGLQJ SURGXFWV QRWLQJ WKDW VXFKPDQXIDFWXUHUVZRXOG KDYH EHHQ WKLQNLQJ
DERXWOHVVHQLQJWKHLUHQYLURQPHQWDOLPSDFWDQGWUDFNLQJWKHUHVRXUFHH[WUDFWLRQDQGPDQXIDFWXULQJSURFHVVGDWDWR
JHQHUDWHWKH/&$IRUWKH(3'VIRUDVXEVWDQWLDOSHULRGRIWLPH6HFRQGWKH\ZDQWHGWRGHPRQVWUDWHWKHIHDVLELOLW\
RISXUVXLQJDQGDFKLHYLQJWKHFUHGLW WRWKHJUHHQEXLOGLQJLQGXVWU\7KLUG&D*%&ZDQWHGWRXQGHUVWDQGZKDWWKH
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FKDOOHQJHVRIPHHWLQJWKLVFUHGLWZHUHIURPILUVWKDQGH[SHULHQFHDQGEHWWHUXQGHUVWDQGKRZWKHFUHGLWDIIHFWHGWKH
RYHUDOOSURFHVVLQFOXGLQJGHVLJQDQGPDWHULDOVRXUFLQJ
',$/2*VDZWKH(3'FUHGLWDVQHFHVVDU\WRDFKLHYHWKH/(('3ODWLQXP³VWUHWFKJRDO´IRUWKHSURMHFWDQGWKLV
ZDVSDUWRIWKHWHDP¶VVWUDWHJ\WRPD[LPL]HWKHQXPEHURIFUHGLWVZKHUHYHUSRVVLEOHSD\LQJFORVHDWWHQWLRQWRWKH
0DWHULDOVDQG5HVRXUFHVFUHGLWVQHZWR/(('YDQG\HWWREHZLGHO\DGRSWHG
4.3. Impacts of using EPDs on a project 
)RU',$/2*RQHLPSDFWRIXVLQJ(3'VZDVFRQGXFWLQJPXFKPRUHPDWHULDOUHVHDUFKWKDQWKH\ZRXOGKDYHRQD
FRPSDUDEOHSURMHFWWKDWGLGQRWUHO\RQ(3'V1RWRQO\GLGWKLVFKDQJHWKHPDWHULDOFKRLFHVIRUWKHSURMHFWEXWLW
FKDQJHGWKHFRQYHUVDWLRQIRUDOORIWKH'HVLJQHU¶VFXUUHQWDQGIXWXUHSURMHFWV8VLQJ(3'VIRUFHVGHVLJQHUVWRORRN
DW/&$DQGVWUDWHJLHVZLWKLQWKH(3'PXFKPRUHLQGHSWKWKDQSUHYLRXVO\SRVVLEOHZLWKRWKHUODEHOLQJVFKHPHV
',$/2*QRWHGDQHFHVVDU\LQFUHDVHLQLQWHUDFWLRQZLWKPDQXIDFWXUHUVGXHWRWKHGRFXPHQWDWLRQUHTXLUHPHQWVIRU
WKH (3' FUHGLW 7KH WHDP IRXQG WKDW PDQXIDFWXUHUV LQWHUHVWHG LQ KDYLQJ WKHLU SURGXFW XVHG RQ WKH SURMHFW ZHUH
KHOSIXOSURYLGLQJDOOWKHUHTXLUHGGRFXPHQWDWLRQSURPSWO\7KH'HVLJQHUVVWDWHGWKDWSURGXFWVWKDWKDYH(3'VFRPH
IURPPDQXIDFWXUHUVZKRKDYH DQ HQYLURQPHQWDO VWRU\ WKH\ZDQW WR WHOOZKLFK WKH WHDP IRXQGKHOSIXO+RZHYHU
WKH\EHOLHYHGWKDWDV(3'VLQFUHDVHLQERWKXVHDQGDYDLODELOLW\ WKHVHHDUO\DGRSWHUFKDUDFWHULVWLFVDUHXQOLNHO\WR
KROGDQGWKXVSUDFWLWLRQHUVZLOOQHHGWREHPRUHFDXWLRXVUHJDUGLQJZKRWKH\DUHZRUNLQJZLWK,QDGGLWLRQWRWKH
PDQXIDFWXUHU LQWHUDFWLRQ WKH'HVLJQHU IRXQG WKDW (3' LQFOXVLRQ UHTXLUHG VSHFLILFDWLRQV WR EHZULWWHQ GLIIHUHQWO\
WKDQ LQRWKHUSURMHFWV8VXDOO\ WKH WHDPZRXOGZULWHDQRSHQHQGHGVSHFLILFDWLRQZKHUHFRQWUDFWRUVFRXOGFKRRVH
DQ\ PDQXIDFWXUHU DOWHUQDWH IURP D JHQHULF WHUP DV ORQJ DV WKH SURGXFW PHW RU H[FHHGHG SHUIRUPDQFH FULWHULD
+RZHYHU ZKHQ (3'VZHUH XVHG WKH VSHFLILFDWLRQ KDG WR EHZULWWHQ YHU\ WLJKWO\ ,QVWHDG RI XVLQJ WKH VWDQGDUG
VSHFLILFDWLRQ ODQJXDJH VHHQ LQPRVW SURMHFWV WKHSURGXFWV QDPHG LQ WKH VSHFLILFDWLRQKDG WR EH WKH SURGXFW WKH
FRQWUDFWRUVXVHG7KH&RQWUDFWRUZDVUHTXLUHGWRVRXUFHFRPSOLDQWSURGXFWVZKHUHQRQHZHUHOLVWHG
(3'VDIIHFWHGGLVFXVVLRQVUHODWHGWRPDWHULDOVZLWKLQWKHSURMHFWWHDP',$/2*GLGQRWYHULI\ZKHWKHUWKH3&5V
RI WKHGHFODUDWLRQV DQG WKH/&$RI WKH SURGXFWV OLQHGXSEXW XVHG WKH LQIRUPDWLRQ DQGGDWD IURP(3'V WRZDUGV
DQDO\VLV DW D ZKROHEXLOGLQJ SHUVSHFWLYH ZKHUH (3'V ZHUH UHIHUUHG WR DV RQH VRXUFH RI LQIRUPDWLRQ DERXW D
SURGXFW¶VRYHUDOOSHUIRUPDQFHZKLFKZDVWDNHQLQWRFRQVLGHUDWLRQDORQJZLWKRWKHUVRXUFHVRISURGXFWLQIRUPDWLRQ
UDWKHU WKDQ XVLQJ (3'V WR GLUHFWO\ FRPSDUH WZR VLPLODU SURGXFWV 0DQ\ (3'V VWDWH WKDW FRPSDUDELOLW\ RI WKHLU
SURGXFW WR RWKHUV LV UHOLDQW XSRQ (3'V KDYLQJ WKH VDPH 3&5V EHFDXVH GLIIHUHQW 3&5V ZLOO KDYH YDU\LQJ
UHTXLUHPHQWVIRUWKH/&$GDWDUHSRUWHGLQWKH(3'V
7KH'HVLJQHU VWUHVVHG WKH LPSRUWDQFHRI WKH ,QWHJUDWLYH'HVLJQ3URFHVV DKROLVWLF DSSURDFK WR WKHGHVLJQ DQG
FRQVWUXFWLRQ RI D EXLOGLQJ E\ OHDUQLQJ DERXW(3'V DQG WKH QXDQFHV RI WKH FUHGLW DW WKH EHJLQQLQJ RI WKH SURMHFW
WLPHOLQH7KLVZDVQRWRQO\KHOSIXOIRUWKHRYHUDOOGHVLJQJRDOVEXWIRUWKHJRDOVVSHFLILFWRPDWHULDOVRXUFLQJDQG
XVH7KHWHDPUHLWHUDWHGLIDSURMHFWKDG3ODWLQXPDVDJRDORUWDUJHWWKHSURMHFWWHDPZRXOG³QHHGWROHDUQDERXW
(3'VILUVWDVLWKDVDWULFNOHGRZQHIIHFWWRWKHUHVWRIWKHSURMHFW´,QDGGLWLRQWRWKLVWKHWHDPIRXQGSURGXFWV
QHHGHGWRDFKLHYHWZRRUPRUHREMHFWLYHV,WZDVQRWHQRXJKIRUWKHSURGXFWWRRQO\KDYHDQ(3'WREHXVHIXOWRWKH
SURMHFW7KHEHVWSURGXFWVZRXOGKDYHGRFXPHQWDWLRQWKDWZRXOGKHOSDFKLHYHDOORIWKH%XLOGLQJ3URGXFW'LVFORVXUH
DQG 2SWLPL]DWLRQ FUHGLWV LQFOXGLQJ PDQXIDFWXUHU LQYHQWRULHV KHDOWK SURGXFW GHFODUDWLRQV &UDGOH WR &UDGOH
FHUWLILFDWLRQVRUFRUSRUDWHVXVWDLQDELOLW\UHSRUWV
7KH RYHUDOO SURMHFW WHDP IRXQG WKDW RYHUDOO WKH (3' FUHGLW ZDV D GLIILFXOW FUHGLW WR TXDOLI\ IRU $V DQ ,'&
SURMHFWZLWK D VPDOO IORRU DUHD PDWHULDOV LV D UHODWLYHO\ ODUJH QXPEHU RISURGXFWV',$/2*QRWHGRQZKROH
EXLOGLQJSURMHFWV VXFK DV%'&ZKHUH WKH VWUXFWXUH DQG HQYHORSH FRXOG EH LQFOXGHG WKH(3'FUHGLWZRXOG EH
HDVLHU WRDFKLHYH$VDSUHFDXWLRQDU\PHDVXUH WKH'HVLJQHU LQFOXGHGDEXIIHURIDSSUR[LPDWHO\SURGXFWV LQ WKH
PDWHULDO VHOHFWLRQV LQ FDVHRQHRI WKHPDWHULDOVZKLFKZDV VXEPLWWHG IRU DSSURYDOGLG QRWTXDOLI\ IRU WKH FUHGLW
',$/2*KDGWRPDNHXVHRIWKLVEXIIHUGXULQJWKHFRQVWUXFWLRQSURMHFWDQGIRXQGWKLVZRUNHGWRWKHLUDGYDQWDJHWR
DFKLHYHWKHFUHGLW
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5HVXOWV
5.1. Benefits of using EPDs on a project 
.H\ EHQHILWV IURP WKH 'HVLJQHU¶V SHUVSHFWLYH ZHUH  WKH IDFW WKDW (3'V ZHUH YHULILHG GRFXPHQWV DERXW
HQYLURQPHQWDOLPSDFWV(3'VKHOSHGWKHWHDPPDNHLQIRUPHGGHFLVLRQVDGGLQJGHSWKWRVHOHFWLRQGLVFXVVLRQVE\
SURYLGLQJWKHQHFHVVDU\LQIRUPDWLRQDQGWKHXVHRI(3'VDOVRUDLVHGWKHDZDUHQHVVDQGHGXFDWLRQOHYHOLQWKH
RIILFH DV LW LQFUHDVHG WKH DYDLODELOLW\RI WUDQVSDUHQWPDWHULDO LQIRUPDWLRQ DQGGDWD',$/2* WKXV FRQFOXGHG WKDW
(3'VJDYHWKHPWKHRSSRUWXQLW\WRVSHDNWRWKHVXVWDLQDELOLW\RIWKHSURMHFWPXFKPRUHFRPSUHKHQVLYHO\SURYLGLQJ
TXDQWLILDEOHGDWDWRUHLQIRUFHWKHLUFODLPVZKHUHQRSROLF\RUDGYRFDF\DOUHDG\H[LVWHGWRGRVR
7KH NH\ EHQHILWV WR WKH FRQWUDFWRU ZHUH  LPSURYHG WUDQVSDUHQF\ RQ PDWHULDO SHUIRUPDQFH FODLPV DQG 
FRQVLVWHQF\WKURXJKWKHXVHRIDVWDQGDUGSURWRFRO,62,QDGGLWLRQRQHLQWHUYLHZHHQRWHGWKDWWKRVH
PDWHULDOVZLWK(3'VPHWRUH[FHHGHGWKHH[SHFWDWLRQVIRURYHUDOOTXDOLW\DQGVXVWDLQDELOLW\
5.2. Drawbacks of using EPDs on a project 
%RWKWKH'HVLJQHUDQG&RQWUDFWRUQRWHGGUDZEDFNVZLWKWKHXVHRI(3'VWKH&RQWUDFWRUIRFXVLQJRQORJLVWLFV
W\SHUHVSRQVHVDQGWKH'HVLJQHURQVRXUFLQJDQGGHVLJQLVVXHV
:KLOHPDQ\RIWKHSURGXFWVZHUHGRQDWHGWR&D*%&DQGWKXVLWZRXOGEHKDUGWRGHWHUPLQHDWRWDOFRVWLQFUHDVH
WKH&RQWUDFWRUQRWLFHGDGHILQLWHXSFKDUJHZLWKVRPHRI WKHSURGXFWVZLWK(3'VRQ WKHLUHQGDQGZKHQVSHDNLQJ
ZLWK WKHLU VXEFRQWUDFWRUV ,QDGGLWLRQ WR WKLV WKHUHZHUHVRPHSURGXFWVZKLFKKDG WRFRPHIURPORQJHUGLVWDQFHV
WKDQRQRWKHUSURMHFWVZKLFKOHDGWRLQFUHDVHGVKLSSLQJFRVWVDQGORQJHUOHDGWLPHVLQFXUUHGRQWKHSURMHFW3URGXFWV
ZHUH DOVR GLIILFXOW WR VRXUFH DQG WKLV SURFHVV WRRN ORQJHU DW WKH EHJLQQLQJ RI WKH SURMHFW 7KH VXEWUDGHV ILUVW
VXEPLWWHGGRFXPHQWDWLRQZKLFKZDV/(('±EXWQRWY±FRPSOLDQW$VWKHSURMHFWZHQWRQWKHWHDPZDV
EHWWHUSUHSDUHGWRILQGFRPSOLDQWSURGXFWVWRJHWWKH(3'FUHGLW
6RPHSURGXFWVVXFKDVFDUSHWRUWLOHKDYHWKHLUZDUUDQWLHVGHSHQGHQWRQWKHXVHRIFHUWDLQDGKHVLYHVRUVHDODQWV
ZKLFKFUHDWHGSUREOHPV IRU WKH&RQWUDFWRU7KHVHDGKHVLYHVDQG VHDODQWVGLGQRW FDUU\(3'VZLWK WKHP)XUWKHU
VRPHGLGQRWPHHWWHVWLQJUHTXLUHPHQWVIRURWKHU/(('FUHGLWVVXFKDVWKH/RZ(PLWWLQJ0DWHULDOVFUHGLW7KLV
PDNHVWKHHQWLUHSURFHVVPRUHGLIILFXOWVLQFHDOLJQLQJPXOWLSOHSURGXFWVZLWKWKHVHYDULRXVUHTXLUHPHQWVEHFRPHVD
WLPHLQWHQVLYHWDVN$QHPSOR\HHIURP/HGFRUQRWHGWKDWLGHDOO\DSURGXFWZLWKDQ(3'VKRXOGEH/(('FRPSOLDQW
DQGKDYH(3'VIRUDOO WKHUHTXLUHGFRPSRQHQWVRI WKDWVDPHSURGXFW7KLVZRXOGDOVRKHOSSURMHFW WHDPVVLQFHD
FDUSHWDQGDQDGKHVLYHZRXOGFRXQWDVWZRVHSDUDWHSURGXFWVWRZDUGVWKHFUHGLWWRWDO
'XULQJWKHGHVLJQSURFHVV',$/2*VWDUWHGWRORRNDWSURGXFWVIURP(XURSHEXWIRXQGEDODQFLQJWKHGLIIHUHQW
UDWLQJDQGUHSRUWLQJV\VWHPV WREHFRVWSURKLELWLYHDQGFKDOOHQJLQJ2WKHUSURGXFWVZHUHFRQVLGHUHGEDVHGRQ WKH
DVVXPSWLRQ RI DYDLODELOLW\ LQ1RUWK$PHULFD RQO\ WR OHDUQ WKH\ZHUHPDQXIDFWXUHG RU RQO\ DYDLODEOH LQ (XURSH
$GGLWLRQDOO\ VRPHPDQXIDFWXUHUV SRVLWLRQHG WKHPVHOYHV WR IRFXV RQ WKH (XURSHDQPDUNHW UDWKHU WKDQ WKH1RUWK
$PHULFDQPDUNHW7KHSURGXFWV IURP1RUWK$PHULFDZHUH SUHIHUDEOH LQ WHUPV RI DYDLODELOLW\ FRVW VKLSSLQJ DQG
OHDGWLPHVDQGHQYLURQPHQWDOLPSDFWUHODWHGWRWUDQVSRUWGLVWDQFHV
',$/2*DOVR LQGLFDWHG WKHUHZHUH IHZHU(3'V DYDLODEOH IURP VPDOO WRPHGLXPVL]HGPDQXIDFWXUHUV/DUJHU
PDQXIDFWXUHUV VRPHWLPHV KDYH VRPHRQHRQ VWDIIZKR LV NQRZOHGJHDEOH DQG FDQ WDNHRQ WKHSURFHVV IRU FUHDWLQJ
(3'V RU DW OHDVW KDYH WKH ILQDQFLDO FDSDELOLWLHV WR GR VR H[WHUQDOO\ 6PDOO WR PHGLXPVL]HG PDQXIDFWXUHUV DUH
UHVWULFWHGLQWKLVUHJDUG>@DQGWKLVKDVDQHIIHFWRQWKHWRWDODYDLODELOLW\RI(3'VLQWKHEXLOGLQJSURGXFWPDUNHW
5.3. Concerns with aspects of EPDs 
7KHHIIHFW3&5VDQG/&$KDYHRQ WKHXVHRI(3'VKDVEHHQH[WHQVLYHO\ VWXGLHG LQ WKH OLWHUDWXUHFRQFHUQLQJ
3&5YDULDELOLW\ >@DQG/&$PHWKRGRORJ\ >@',$/2*VWDIIKHOGDQHXWUDORSLQLRQRQ WKHYDULDELOLW\RI
3&5VDVWKH\EHOLHYHWKH\QHHGWRVHHPRUHSURGXFWVZLWKGLIIHULQJ3&5VWRJHWDVWURQJHUVHQVHRIWKHYDULDELOLW\
5HJDUGLQJ/&$PHWKRGRORJ\WKH\EHOLHYHGWKHUHQHHGHGWREHVRPHIOH[LELOLW\LQRUGHUIRUSURGXFWVWRJHW(3'V
+RZHYHU WKH\ PHQWLRQHG WKHUH ZDV VRPH FRQFHUQ ZLWK WUXVWLQJ PDQXIDFWXUHUV WR PDNH (3'V ZLWK FRQVLVWHQW
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FRPSDUDEOHRU WUXH/&$GDWDQRWLQJ WKDWDV VRRQDVPRUHPDQXIDFWXUHUV VWDUW WKHSURFHVVDQG OHDUQ WKH UXOHVRI
FUHDWLQJ(3'VWKH\ZLOOILQGVKRUWFXWVRUZRUNDURXQGVZKLFKPD\DIIHFWWKHLUTXDOLW\
7KH'HVLJQHUV DOVR KDG VRPH FRQFHUQVZLWK WUDQVSDUHQF\ DQG KRZ(3'V DUH DQDO\]HG:KLOH DFNQRZOHGJLQJ
(3'VDUHJUHDWIRUWKHEXLOGLQJLQGXVWU\DQGDJRRGVRXUFHRILQIRUPDWLRQWKH\VWUHVVHGWKHLPSRUWDQFHRIUHDGLQJ
WKHPZLWKVRPHOHYHORINQRZOHGJH2QHH[DPSOHWKHLQWHUYLHZHHVJDYHZDVDK\SRWKHWLFDOSURGXFWZKLFKKDGDQ
LQGHSHQGHQWO\YHULILHG7\SH,,,(3'DQGVFRUHGH[FHSWLRQDOO\ZHOO LQ WKHHQYLURQPHQWDO LPSDFWFULWHULDEXWPD\
KDYHDSURFHVVRUPDWHULDOZKLFKLVVRFLDOO\XQHWKLFDOLQWKHPDQXIDFWXULQJFKDLQ7KLVZRXOGEHKDUGWRDVFHUWDLQ
IRUVRPHRQHZKRLVQRWH[WUHPHO\NQRZOHGJHDEOHRQWKHWRSLF
2QH SDUWLFXODU DUHD XQGHU VFUXWLQDWLRQ E\',$/2* LV WKDW RQH/((' FUHGLW LV DYDLODEOH IRU WKH XVH RI 
GLIIHUHQWSURGXFWVIURPGLIIHUHQWPDQXIDFWXUHUVUHJDUGOHVVRIWKHHQYLURQPHQWDOH[FHOOHQFHRUODFNWKHUHRIRIWKH
SURGXFW7KLVRSWLRQZLWKLQWKH/(('(3'FUHGLWLVIRFXVHGRQPDUNHWWUDQVIRUPDWLRQDQGLVLQWHQGHGVLPSO\WR
LQFHQWLYL]HPDQXIDFWXUHUV WRFUHDWH(3'VIRUEXLOGLQJSURGXFWV7KHUHVXOW LV WKDWDSURGXFWFRXOGKDYHYHU\SRRU
HQYLURQPHQWDOSHUIRUPDQFHEXWVWLOOTXDOLI\IRUWKH/(('FUHGLWSURYLGHGWKH(3'H[LVWV+RZHYHUWKHWHDPVDZ
WKH LPSOHPHQWDWLRQ RI WUDQVSDUHQF\ LQWR /((' DV D JRRG LQWURGXFWLRQ LQWR WKH UDWLQJ V\VWHP DQG SUHGLFW
UHZDUGLQJHQYLURQPHQWDOSHUIRUPDQFHZLWKLQ(3'VDVWKHQH[WVWHS
7KH&RQWUDFWRU¶VPDLQ FRQFHUQV GHDOWZLWK WKH VKLSSLQJ GLVWDQFHV FRVWV DQG OHQJWK\ OHDGWLPH SURGXFWVZLWK
(3'VKDG2QHLQWHUYLHZHHQRWHGWKDWLWZDVKDUGWRVHHWKHUHDOEHQHILWRI(3'VDVPDWHULDOVZHUHVKLSSHGORQJ
GLVWDQFHVWKXVLQFUHDVLQJHPERGLHGHQHUJ\GXHWRWUDQVSRUWDWLRQVLPSO\EHFDXVHWKH\FDUULHGDQ(3'
5.4. Willingness to work with EPDs in the future 
%RWKWKH'HVLJQHUDQG&RQWUDFWRULQGLFDWHGWKH\ZRXOGZRUNZLWK(3'VLQWKHIXWXUHRQ/(('SURMHFWV7KH
&RQWDFWRUEHOLHYHGLW LVDFUHGLW WKH\VKRXOGEHWDUJHWLQJHVSHFLDOO\LQUHJDUGVWRWKHTXDOLW\RIWKHPDWHULDOVZLWK
(3'V+RZHYHU/HGFRUQRWHGWKHUHZRXOGQHHGWREHDSURFHVVFKDQJHUHTXLULQJDQHDUO\WKRURXJKVSHFLILFDWLRQ
UHYLHZ WR LGHQWLI\ VSHFLILF SURGXFWV ZLWK ORQJHU OHDGWLPHV DQG SRWHQWLDO LQFRPSDWLELOLW\ EHWZHHQ DVVRFLDWHG
SURGXFWVOLNHDGKHVLYHVDQGVHDODQWVDQG/(('UHTXLUHPHQWV
',$/2*IHOWWKH\VSHQWDORWRIWLPHOHDUQLQJDQGEHFRPLQJIDPLOLDUZLWKWKHFRQFHSWDQGZHUHLQIDYRURIDELJ
SXVKLQWKHXVHRI(3'VLQIXWXUHZRUN7KH\DGGHGWRWKLVE\VD\LQJLQWKHQH[WZKROHEXLOGLQJSURMHFWSURGXFWV
ZLWK(3'VZLOOKHOSLQIRUPZKROHEXLOGLQJ/&$DQGPDNHPDWHULDOVHOHFWLRQHDVLHU7KH'HVLJQHUDOVRLQGLFDWHGD
NH\LPSDFWRIWKHFDVHVWXG\SURMHFWZDVWRWULJJHUDQRYHUKDXORIWKHLUPDWHULDOVSHFLILFDWLRQSURFHVVWRLQFRUSRUDWH
(3'VLQFOXGLQJKRZWKH\ERWKVSHFLI\PDWHULDOVDQGFDWHJRUL]HVSHFLILFDWLRQV
+RZHYHU ERWK FRPSDQLHV IHOW WKHUH ZRXOG EH KHVLWDWLRQ ZLWK XVLQJ (3'V RQ QRQ/((' SURMHFWV /HGFRU
PHQWLRQHGWKHVFKHGXOLQJDQGEXGJHWLPSDFWVDVVRFLDWHGZLWKWKHLUXVHZKLOH',$/2*QRWHGDORWRIFOLHQWVZRXOG
ZDQWWKHEDFNJURXQGNQRZOHGJHWKDWFRPHVZLWK(3'VEXWZRXOGQRWQHFHVVDULO\ZDQWWRLPSOHPHQWLW LQDQRQ
/(('SURMHFW(YHQWKRXJKWKLVLVWUXHWKH'HVLJQHUVWDWHGWKDWDVWKH\ZRUNRQPRUH/(('SURMHFWVWKHQRQ
/(('SURMHFWVEHQHILWIURPWKLVRYHUWLPHVLQFHNQRZLQJZKLFKSURGXFWVDUHHQYLURQPHQWDOO\IULHQGO\EHFDXVHRI
WKHLU(3'VDQGRWKHUSURGXFWGRFXPHQWDWLRQRQO\PDNHVSURIHVVLRQDOVEHWWHU
&DVH6WXG\&RQFOXVLRQVDQG5HFRPPHQGDWLRQV
7KHIROORZLQJSUHOLPLQDU\FRQFOXVLRQVZHUHGUDZQIURPWKLVFDVHVWXG\
 (3'VDUHKHOSIXO IRUGHVLJQHUV DV WKH LQGHSHQGHQWO\YHULILHGGDWD LVXVHIXO WR MXVWLI\ VSHFLILFPDWHULDO
VHOHFWLRQVEDVHGRQHQYLURQPHQWDOSHUIRUPDQFHVLPLODUO\WKLVWUDQVSDUHQF\LVRIYDOXHWRFRQWUDFWRUV
 %\ XVLQJ (3'V WRPDNHZKROH EXLOGLQJ GHFLVLRQV UDWKHU GLUHFWO\ FRPSDUHPDWHULDOV DQG WKXV LQIRUP
VHOHFWLRQVLVVXHVRIFRPSDUDELOLW\DQGOHYHORIKDUPRQL]DWLRQEHWZHHQ(3'VPD\EHDYRLGHG
 7KHQXPEHURI(3'VLQWKH1RUWK$PHULFDQPDUNHWLVOLPLWHGIXUWKHUUHVWULFWLQJERWKFRPSDULVRQDQG
PDWHULDO FKRLFH DGGLQJ D OHYHO RI FRPSOH[LW\ WR LQWHULRU UHQRYDWLRQ SURMHFWV VHHNLQJ WR XVH D ODUJH
QXPEHURI(3'ODEHOOHGSURGXFWV
 7KH ODFN RI (3' KDUPRQL]DWLRQ EHWZHHQ VRPH SURGXFWV DQG ZDUUDQW\ UHTXLUHPHQWV HJ VSHFLILHG
VHDODQWVFDQUHVXOWLQDQRWKHUZLVHZHOOSHUIRUPLQJSURGXFWEHLQJH[FOXGHGIURPFRQVLGHUDWLRQ
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 7KH/(('YFUHGLWSURYLGHV LQFHQWLYHVERWK IRUPDQXIDFWXUHUV WRFUHDWH(3'VDQGSUDFWLWLRQHUV WR
LPSOHPHQWLWLQFRQVWUXFWLRQSURMHFWV
7KH DXWKRUV DFNQRZOHGJH WKDW D VLQJOH FDVH VWXG\ GRHV QRW DOORZZLGH FRQFOXVLRQV WR EH GUDZQ KRZHYHU WKH
FRPSOHWLRQRIDGGLWLRQDOFDVH VWXGLHVDV(3'XVH LQFUHDVHVZLOOYDOLGDWHRUFRUUHFW WKHDERYHFRQFOXVLRQV)XWXUH
UHVHDUFK VKRXOG UHYLVLW WKLVSURMHFWRQFH/(('FHUWLILFDWLRQKDVEHHQ DFKLHYHG WR LGHQWLI\ DQ\ DGGLWLRQDO LVVXHV
DULVLQJDQGFRQVROLGDWHOHVVRQVOHDUQHG
7KHUH LV D VWURQJ QHHG IRU KDUPRQL]DWLRQ LQ 3&5VZKLFKZRXOG OHDG WR LQFUHDVHG FRPSDUDELOLW\ LQ (3'V DQ
DGYDQFHPHQWWKDWZRXOGVWUHQJWKHQWKHUROHRI(3'VDVDGHVLJQWRRO,QWKLVVWDJHEHIRUHKDUPRQL]DWLRQSUDWLWLRQHUV
VKRXOGEHFDXWLRQHGZLWKWRWDOUHOLDQFHRQ(3'VIRUGLUHFWFRPSDULVRQXQOHVVWKHXQGHUO\LQJ/&$DQG3&5VKDYH
EHHQ WKRURXJKO\ UHYLHZHG ,QVWHDG GDWD ZLWKLQ LQGLYLGXDO (3'V VKRXOG EH DQDO\]HG DW D ZKROHEXLOGLQJ OHYHO
)XWXUHUHVHDUFKRQGHYHORSLQJDIRUPDOPHWKRGRORJ\WRFRPSDUH(3'VZLWKRXWKDUPRQL]DWLRQLQFOXGLQJDWHPSODWH
IRUWKHFRPSDULVRQRIXQGHUO\LQJ3&5VDQG/&$VLVFXUUHQWO\XQGHUZD\
$FNQRZOHGJHPHQWV
7KHDXWKRUVDFNQRZOHGJHWKH2QWDULR&HQWUHVRI([FHOOHQFHDQG(FRVSH[IRUIXQGLQJWKLVUHVHDUFKWKURXJKWKH
9RXFKHUIRU,QQRYDWLRQ9,3SURJUDP:HZRXOGDOVROLNHWRWKDQNDOOLQWHUYLHZHHVIURPWKH&D*%&1DWLRQDO
2IILFH',$/2*DQG/HGFRUIRUWKHLUWLPHDQGLQVLJKW
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